Oxidative effects of iron on erythrocytes.
In this work we have investigated the effects of iron-induced free radical formation in normal human erythrocytes in vitro, as a model system for studying iron damage, and in erythrocytes from patients with beta-thalassaemia major. The resulting oxidative effects were measured in terms of methaemoglobin formation and reduced glutathione loss. The effects of desferrioxamine, an iron-chelating agent, were also investigated. The results show that the increased methaemoglobin formation after iron-induced oxidative stress is consistent with a decline in the intracellular glutathione levels and that this process is inhibited by desferrioxamine. Similar treatment of red cell haemolysates produces less methaemoglobin. This suggests that, on exposure of intact erythrocytes to iron-induced free radical effects, the red cell membrane exacerbates the breakdown of the antioxidant defences of the cell and the oxidation of haemoglobin.